Ascorbate potentiates DNA damage by 1-methyl-1-nitrosourea in vivo and generates DNA strand breaks in vitro.
Ascorbic acid (vitamin C) is an important intracellular reducing agent. It also has been suggested to be (i) a protective agent against development of cancer, (ii) a therapeutic agent for malignancies and (iii) a mutagen. We have found that high concentrations of ascorbate leads to DNA damage in several in vivo and in vitro situations. Guinea-pigs receiving oral 1-methyl-1-nitrosourea (MNU) were used as a whole animal model. Administration of sodium ascorbate prior to MNU increased strand breakage in pancreatic DNA. Concentrations of ascorbate greater than 0.5 mM increased the frequency of DNA strand breaks caused by MNU in both L1210 murine leukemia cells and guinea-pig pancreatic cells in tissue culture; ascorbate alone led to DNA strand breaks in the latter cells. Investigations of the mechanism of DNA damage were carried out with purified DNA. Ascorbate produced single- and double-strand breaks in plasmid DNA. Cleavage was catalyzed by copper(II), inhibited by catalase and blocked by the presence of thiols. We conclude that superoxide and hydrogen peroxide produced during the oxidation of ascorbate leads to generation of hydroxyl free radicals that can mediate DNA strand scissions and potentiate the effects of alkylating carcinogens.